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NTSC PATTERN GENERATORS 


SERVICE MANUAL 
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NOTE 
These servicing instructions are for use by 
qualified personnel only. To avoid electrical 
shock, do not perform any servicing other than 
that contained in the service manual unless 
you are qualified to do so. 
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TROUBLESHOOTING PROCEDURE 
.1 Troubleshooting Aid-1 


Troubleshooting Aid-2 


Main Frame 


2 
(1) 
(2) Swemar Unit 
(3) 


Multiburst Unit 


ADJUSTMENT LOCATIONS 


Top view 
Bottom view 

PRINTED CIRCUIT BOARD 
T-1950 Main Board 
T-1951 Power Supply Board 
T-1952 Amplifier Board 
T~1953 Control Board 
T-1954 PRESET Board 
T-1955 Control Board 
T-1956 RF Modulator Board 
T-1957 Gen Lock Board 
T-1958 Swemar Board 
T-1959 Multiburst Board 
T-1960 Sweep Control Board 
T-2002 Multiburst Preset Board 


BLOCK DIAGRAM 


SCHEMATIC DIAGRAM 
Main Frame 


Line 


Sync Counter 


Field Driver & Field Syne Generator 

Line Pattern Counter 

Field Pattern Counter 

Pattern Generator 

Circle Pattern 

Luminance Generator, Chroma Adder, 
Output Amplifier 

Field Reset Generator 

Chrominance Generator 

Subcarrier Generator, Subcarrier Phase 

Gen Lock Input Amplifier 

Composite Sync, Trigger Scope, 


Composite Blanking, Subcarrier Amplifier 


Black Burst 
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AF i1kHz Oscillator, 4.5MHz FM Generator 
RF Modulator 

Panel Controls 

Power Supply 


Swemar Unit (400-01) 
Sweep Oscillator 
Sine Wave Amplifier 
Marker Generator 
Sweep oscillator Driver, 
Luminance Generator 
Panel Controls 


Multiburst Unit (400-02) 
Multiburst Oscillator 
Sine Wave Amplifier 
Multiburst Control 


9. PARTS LIST 
Main Frame 
Swemar Unit (400-01) 
Multiburst Unit (400-02) 


10. CABINET REMOVAL 
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System 


Patterns 
a) EIA Color Bar 


Full Field 
Color Bar 


Stair Case 
Raster 


Window 
Convergence 


Alignment 


Multiburst 
Frequency 
LCG-40002 
only 


Relerence 
Level 
Amplitude 
Flainess 
Video Sweep 
LCG-40001 
only 
Frequency 
Range 
Sweep Rate 
Amplitude 


Flatness 
Markers 
Frequency 


SYNC Signal 
Scanning 
System 
No. of Scan- 
ning lines 


Line 
Frequency 

Field 
Frequency 


1. SPECIFICATIONS 


NTSC-M 


EIA standard RS-189A 

75% Amplitude 

100% Saturated Color Bar 

Gray (75% White), Yellow, Cyan, 
Green, Magenta, Red, Siuve 

4, 100% While, O and Black 

75% Amplitude 

100% Saturated Color Bar 

Gray (75% White), Yellow, Cyan, 
Green, Magenta, Red, Blue, Black 


5 Step 
8 Colors — Red, Green and Blue 
(Combined) White (100% and 


75%) Yellow, Cyan, Green,Magen- 


ta, Red, Blue and Black 

White window on black 
background 

Cross Hatch 17% 13 

Dot 16 x 12 and Center 
Cross Hatch 9x7 


Circle 
Corner Marker 


0.5, 1.5, 2.0, 3.0, 3.58, 4.2 MHz 
(23% Adjustable) 


100% White al lelt end of burst 
50% and 100% 
2 168 


50 kHz - 7 MHz 
Synchronized with Field 
50%, 100% fixed and 

0 - 100% variable 

+ 1d8 

0.5, 1.0, 2.0, 3.58, 4.5 MHz 


EIA Standard AS-170A 


interlace, Progressive 


interlace 525 
Progressive 262 


15.734 kHz 


interlace 59.94 Hz 
Progressive 60.05 Hz 


Gen-Lock 

Horizontal 
Delay 

Sub-Carrier 
Phase 


Sound 
Carrier 
Frequency 
Int. Mod 


1 KHz Output 


Output 
linpedance 


Ext Mod 
Frequency 


input Voltage 


Imput 
impedance 


Pre-Emphasis 


Composite 
Video Output 


Polarity 
Voltage 


Impedance 


Subcarrier 

Output 
Frequency 
Voltage 
impedance 


Black Burst 
Output 
Voltage 


impedance 


Scope Trigger 
Output 
Mode 
Vollage 
impedance 


RF Output 
Channet 


Power Supply 
Size 


Accessory 
Supplied 
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Synchronized to Video Signa! Input 


£4 pS continuously variable 


0 - 360° continuously variable 


Intercarrier System F3 (FM 


4.5 MHz 


1 kHz Sine Wave 
3 V (p-e) 


600 Ohms 


50 Hz - 10 KHz 
3V (op) 


600 Ohms 
No 


Negative Sync 
1 V fixed 
0- 1V Variable 
75 Ohms 


3.579545 MHz ¢ 6 Hz (0° - 40°C} 


2 V (e-p) 
75 Ohms © 


Sync Signal 286 mV 
Burst 286 mV 
75 Ohms 


Vertical, Horizontal, Frame 
4V 
75 Ohms 


CH-3 61.25 MHz t 0.5% 
CH-4 67.25 MHz t 0.5% 
117/230 Vac, 5060 Hz 


426 (w) x 132 (h) x 400 (d) mm 
16% «5% x 15% in 


Cable, BNC — Alligator Clip 
F — Alligator Clip 


2. TEST EQUIPMENT REQUIRED 


The following test equipment is required for calibration and 
servicing of the Model LCG-400-01/02. The suggested specifi- 
cations are the minimum necessary for proper calibration of this 
instrument. 


Test Equipment Minimum Spec 


—- Multimeter Oo - 15V 
Accuracy < 1% 


Oscilloscope Dual trace 
Delayed sweep 


10mV sensitivity 
50MHz bandwidth 
Low capacitance probe 


- Frequency Counter 20mV sensitivity 
80MHz bandwidth 
Accuracy < 0O.lppm 


- Signal Generator 400Hz - 10MHz 

- Video Signal Generator LCG-400 or equivalent 

- Video Monitor NTSC System 

- Terminator 75 ohm feedthrough 

- Zero Beat Detector INPUT OI ; ourpuT 


(400-01 only) 


Kn 
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3. CALIBRATION PROCEDURE Se 


3.1 General 
Calibration should be performed after a 30 minute warm-up 
period. It should also be confirmed that the unit is 
connected to the rated power line voltage 


All adjustment should be completed in the given order, 
because some adjustments interact with others. 


During the adjustment procedure, remove the case only when 
necessary and replace immediately after making an 
adjustment. This will maintain all circuit at constant 
operating temperature. 


3.2 Initial Control Settings 
The initial control settings to be used for each check and 
adjustment are listed below. Any variations from these 
settings are stated in the applicable procedure. 


- Main Frame 


SYNCHRONIZATION INTERNAL 
SCANNING PROGRESSIVE 

Pattern selector EIA COLOR BAR on 

WHITE OFF 

RED OFF 

GREEN OFF 

BLUE OFF 

BURST OFF 

LUMINANCE OFF 

CHROMINANCE OFF 

AMPLITUDE FIXED 
VARIABLE MAX 

SOUND OFF 

RF OFF 

SCOPE TRIGGER V DRIVE 

—~ SWEMAR UNIT (400-01) 

MARKER FREQUENCY OFF 

SWEEP START LOW 

SWEEP STOP HIGH 

SWEEP SIGNAL LEVEL 100% 
VARIABLE MAX 

— MULTIBURST UNIT (400-02) 

MULTIBURST OFF 
AMPLITUDE 100% 

BURST FREQUENCY PRESET All OFF 
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3.3 Power Supply 
- Connect the DC voltmeter between test point and chassis. 


-— Check the voltage according to Table 3-1. 


Test _point Voltage Tolerance 

P956 pin2 -15V —-14.25V to -15.75V 

P956 pind +15V +14.25V to +15.75V 

P956 pin3 +5V +4.75V to +5.25V 

P951 pin3 +5V +4.75V to +5.25V 
Table 3-1 


3.4 RF Modulator/1kHz Oscillator 
(1) Sound Level Adjustment 
- set: SOUND INTERNAL 1kHz 
— Connect the oscilloscope to INTERNAL OUT connector. 
— Adjust VR802 for a 1kHz output level of 3Vp-p within 0.2V. 
(2) Deviation Adjustment 
- Connect the oscilloscope to the junction of C819 and R810 
{T-1956). 
— Adjust VR801 for a 1kHz level of 1Vp-p within 0.1V. 
—- Set: SOUND OFF 
—- Connect the oscilloscope to + lead of C802(T-1956). 
— Adjust L801 for a DC level of +2V. 
(3) Modulation Adjustment 
— Connect the DC voltmeter between TP1 and TP2(T-1956). 
— Adjust VR851 for a voltage reading of 2.15V. 
(4) Cannel Frequency Adjustment 
— Connect the frequency counter to RF OUTPUT connector. 
— Depress one of the unlatched pattern selection button 


slightly, so that the latch is released and all pattern 
selection buttons are out. 
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Set: CHANNEL CH-3%* 

Adjust VC852 for a frequency reading of 61.25MHz*. 

Set: CHANNEL CH-4* 

Adjust vC851 for a frequency reading of 67.25MHz*. 

NOTE *: RF CHANNEL and frequency of the earlier models are 


CH-5 77.25MHzZ 
CH-6 83.25MHZ 


Rear-Panel Output Signals 
Subcarrier Adjustment 
Set: INTERNAL SYNCHRONIZATION ON 


Connect the oscilloscope to SUBCARRIER connector via 75 ohm 
terminator. 


Adjust VC701 for maximum output level. It should be at 
equal to or greater than 2Vp-p. 


Connect the frequency counter to SUBCARRIER connector. 


Adjust vc402 for a frequency reading of 3.579545MHz within 
1Hz. 


Black Burst 
Connect the CH-1 INPUT of the oscilloscope to BLACK BURST 


connector via 75 ohm terminator. 
Check for a setup level of 54mV within 10mV(no adjustment). 
Adjust VR752 for a sync level of 290mVp-p within 20mvV. 


Adjust VR751 for a burst level of 290mVp-p within 20mV. 


Amplitude and Timing Check 

Check BLACK BURST, COMPOSITE SYNC, COMPOSITE BLANKING and 
BURST FLAG for the amplitude and relative timing values 
shown in Figure 3-1. Use CH-2 INPUT of the oscilloscope 


to check above signals. 
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1H(63.5 pS) 


Figure 3-1 


COMPOSITE 
SYNC 1 
! 
! 


COMPOSITE] | 
BLANKING | 
4Vp-p t 0.5V "1 
¥ ! 
' 
il 


BURST 
FLAG 4Vp-p + 0.6V 


3.6 Video Output 
(1) Subcarrier Balance Adjustment 


- Set: Pattern selector EIA COLOR BAR 
WHITE ON 
RED ON 
GREEN ON 
BLUE ON 
BURST ON 
LUMINANCE ON 
CHROMI NANCE ON 
AMPLITUDE FIXED 


- Connect the oscilloscope to COMPOSITE VIDEO OUTPUT 
connector via 75 ohm terminator. 


- Set the oscilloscope controls to view horizontal blanking. 


- Adjust VR301 and VR303 for minimum subcarrier leakage on 
the pedestal line. 


(2) Output Level Adjustment 
- Check and adjust SYNC, BURST, SETUP, LUMINANCE and 
CHROMINANCE levels using the front-panel screwdriver 
controls as shown in Figure 3-2. 
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627 mv 
CHROMINANCE 


Figure 3-2 


286 mV 

| BUKST 
! Vv 54 mV. 
789nc SeTuP 


PEDESTAL 


REO 


(3) Timing Check 
-~ Check horizontal and vertical blanking intervals for timing 
intervals as shown in Figure 3-3. 


H BLANKING 


ae 


9 CYCLES (BURST) 
4.75 pS 


1.6 uS | (SYNC) 
FRONT 6.35 pS 1-H 


PORCH 


——— BLANKING, 21 aad 


3 LINES 


3 LINES 


3 LINES 


VERT EQUALIZING 
SYNC PULSES 


EQUALIZING 


PULSES 
Figure 3-3 


NO BURST IN THIS INTERVAL 


EQUALIZING PULSE WIDTH =2.3 4S 
VERTICAL SYNC SERRATIONS = 4.75 ps 
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3.7 Alignment Pattern 
(1) Circle Pattern Adjustment 
- Set: Pattern selector ALIGNMENT 


- Connect the video monitor to COMPOSITE VIDEO OUTPUT 
connector. Use 75 ohm terminator if necessary. 


- Adjust VRSO and VR53 to center the circle horizontally 
and vertically on the center cross of the crosshatch 
pattern as shown in Figure 3-4. 


- Adjust VR51 for a perfect circle as shown in Figure 3-4. 


- Adjust VR52 for the circle size as shown in Figure 3-4. 


Yi 


VR 50, 53 CENTERING 


te 
Figure 3-4 


VR-51 SHAPE 


aw 
eau 


vp-52 SIZE 
Figure 10-8. 
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.8 Gen Lock 
- Set: SYNCHRONIZATION GEN LOCK 


~- Apply 1Vp-p composite video signal from the reference video 
signal generator, via 75 ohm terminator, to the GEN LOCK 
connector on the rear panel. 


(1) H SYNC Symmetry Adjustment 
- Connect the oscilloscope to pin 5 of IC635(T-1950). Use 
low capacitance probe. 


- Adjust VR401 for a symmetrical square wave. 
(2) VCO Adjustment 
—- Connect the DC voltmeter to the junction of R412 and C403(T- 
1950). 


- Adjust VC401 for a voltage reading of +5V within 1V. 
-~ Use dual trace oscilloscope triggered from EXT TRIG IN 
and confirm that the LCG-400 is gen locked to the source. 


(3) Subcarrier Symmetry Adjustment 
—~ Connect the oscilloscope to pin 5 of IC635. Use low 
capacitance probe. 


- Adjust VR402 for a symmetrical square wave. 


(4) Indicator Lamp Check 


< VIDEO SIGNAL GENERATOR > 


Figure 3-5 


VIDEO OUT 


GEN LOCK IN 


< LOG-48@ UNDER TEST > 


< OSCILLOSCOPE > 


VIDEO OUT 
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Set the video output level of reference video signal 
generator to 0.5Vp-p. 


Confirm that the SYNC ABSENT and BURST ABSENT LEDs of the 
LCG-400 under test are extinguished. 


Horizontal Delay Check 
Setup: Refer to Figure 3-5. 


Turn the HORIZONTAL DELAY control to both extremes. 
Confirm that the advance and delay range is at least 


+,- 4uS. 


Staircase Signal 
Amplitude Checking 


Set: LUMINANCE ON 
CHROMI NANCE OFF 
AMPLITUDE FIXED 


Connect the oscilloscope to COMPOSITE VIDEO OUTPUT 
connector via 75 ohm terminator 


Check for a top-step level of 100% (714mV within 30mvV 
measured from blanking level) as shown in Figure 3-6. 


Set: CHROMINANCE ON 


Check for a peak-to-peak subcarrier level of 290mVp-p 
within 20mV at the top-step as shown in Figure 3-6. 


290 mV + 20mV 


714 mV + 30mV 


Figure 3-6 
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Video Swemar Unit(400-01) 

Amplitude Adjustment 

Set: Pattern selector UNIT 
SWEEP SIGNAL LEVEL 100% 
SWEEP START LOW 
SWEEP STOP LOW 


Connect the oscilloscope to the junction of R159 and R160 
(T-1958). Use low capacitance probe. 


Adjust VR1 for equal signal excursions above and below 
zero. 


Connect the oscilloscope to COMPOSITE VIDEO output 
connector via 75 ohm terminator. 


Adjust VR101 so that the peak-to-peak amplitude of the 
sweep signal is 660mvV. 


Sawtooth Adjustment 
Set: SWEEP START LOW 
SWEEP STOP HIGH 


Connect the oscilloscope to IC402 pin 1(T-1958). Use low 
capacitance probe. 


Adjust VR403 so that the positive peak of the sawtooth 
remains at the same DC level as the SWEEP START control 


is varied throughout its range. 


With the same setup as used above step, adjust VR402 so 
that the positive peak of the sawtooth stays at the same 
DC level as the SWEEP START control is varied throughout 


this range. 
Frequency Adjustment-1 (High end) 
Setup 


< LOG-48@ UNDER TEST > 
Figure 3-7 


< OSCILLOSCOPE > 
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- Set: SWEEP START LOW 
SWEEP STOP HIGH 


- Adjust VR401 so that the zero beat at 7MHz is visible at 
the end of the sweep. 


(4) Frequency Adjustment-2 (Low end) 
- Set: SWEEP START LOW 
SWEEP STOP LOW 


- Set the oscilloscope to view CH-1 only. Re-adjust 
trigger controls if necessary for a stable sweep signal. 


- Adjust VR404 for a sweep frequency of 40kHz(25uS in one 
cycle). 


(5) Marker Frequency Check 
- Setup: Refer to Figure 3-7 


- Set: MARKER FREQUENCY All ON 
SWEEP START LOW 
SWEEP STOP HIGH 


~- Observe the zero beat and adjust the signal generator to 
each marker frequency. The exact marker frequency 
corresponds to the leading edge of the dropout. 


3.11 Multiburst unit (400-02) 
(1) Offset Adjustment 


Set: Pattern selector UNIT 
MULTIBURST ON 
AMPLITUDE 100% 


- Connect the oscilloscope to the junction of R159 and R160 
(T-1959). Use low capacitance probe. 


- Adjust VR1 and VR2 alternately so that the baseline(between 
bursts) is at zero and the bursts are symmetrical above and 


below zero. 
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Amplitude adjustment 
Connect the oscilloscope to the COMPOSITE VIDEO OUTPUT 
connector via 75 ohm termination. 


Adjust VR101 for a peak-to-peak amplitude of 660mvV. 


Frequency adjustment 
Connect the frequency counter to the INDIVIDUAL FREQUENCY 
OUTPUT connector. 


Activate each BURST FREQUENCY PRESET switch in sequence. 
Check and adjust each frequency burst using the front-—panel 
screwdriver controls. 
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4. TROUBLESHOOTING PROCEDURE 


Troubleshooting Aid-1 
Confirm that the any equipment used with the LCG-400-01/02 
is operating correctly. 


Check all control settings, because an incorrect setting 

can make a good unit appear defective. If there is any 
question about the function, refer to the INSTRUCTION MANUAL 
for a correct operation. 


Check all circuit for visual defects such as broken 
component, loose connections of a connector, open wire, 
poor soldering etc. 


Some trouble can be solved with proper adjustment. 


Check the voltage, waveform and state of logic circuit as 
shown in the "8 SCHEMATIC DIAGRAM" to trace the defective 
circuit. Then, troubleshoot the associated circuit and/or 
the control circuit. Start with the power supply. 

Typical voltage and waveform are obtained under the same 
conditions as "3.1 Initial Control Settings". 


Troubleshooting Aid-2 


- The explanations for a following procedure are based on 


the front panel symptom and are assisted by schematic 
diagran. 


Page of the schematic diagram is shown as follows 
(x/17): Main frame 
(x/5) : Swemar unit 
(x/3) : Multiburst unit 
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Trouble _ 
(1) Main Frame 


No pattern appears 


No SCOPE TRIGGER output 
H DRIVE 


FRAME 


Check point & Probable Cause _ 


Check line fuse 
Check all Power supplies within toler- 
ance according to Table 3-l1(page 7). If 
the voltage is low, disconnect following 
connectors on the power supply board(T- 
1951), to isolate the Load from Power 
supply. 

P951: For main board(T-1950) 

P952: For RF modulator board(T-1956) 

P953: For swemar/multiburst unit 

board (T-1958/1959) 

P954: For amplifier board(T-1952) 

P955: For gen lock, main board(T-1950) 
If the voltage comes up, check the Load 
circuit. Voltage still low, check the 
Power supply. Three terminal regulator 
and electrolytic capacitor should be 
checked. 


Check waveform at pin 6 of P104(7/17) 
yes — Check Video amplifier(16/17), 
No -— Chrominance adder(7/17) and 

associated circuit 
See SCOPE TRIGGER output, 
Rear panel output signal 


Check waveform at pin 13 of 10634(10/17) 
for 14MHz. If no, check x'tal oscillator 


Check waveform at pin 12 of 10211(2/17) 
Yes -— Scope trigger selector(2/17), 
Trigger amplifier(12/17) 

No - Line sync counter(1/17) 


Check waveform at pin 9 of 10211(2/17) 
Yes - Scope trigger selector(2/17), 
Trigger amplifier(12/17) 
No - Field divider, Field sync 
generator (2/17) 
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Trouble ___ 


___._.Check point & Probable cause 


V DRIVE Check waveform at pin 1 of 1C211(2/17) 
Yes - Scope trigger selector(2/17), 
Trigger amplifier(12/17) 
No - Field divider, Field sync 
generator(2/17) 


No Rear panel output signal(Refer to Figure 3-1) 


SUBCARRIER Check waveform at pin 5 of P702(12/17) 
Yes - Output amplifier(12/17) 
No - Subcarrier divider(9/17), 14MHz 
subcarrier generator(10/17) 
BURST FLAG Check waveform at pin 3 of P702(12/17) 
Yes -— Output amplifier(12/17) 
No - Line sync counter(1/17) 
COMPOSITE BLANKING Check waveform at pin 2 of P702(12/17) 
Yes - Output amplifier(12/17) 
No - Field divider, Field sync 
generator (2/17) 
COMPOSITE SYNC Check waveform at pin 1 of P702(12/17) 
Yes - Output amplifier(12/17) 
No - Field divider, Field sync 


generator (2/17) 


BLACK BURST Check waveform at input circuit(13/17) 
Yes -— Output amplifier(3/17) 
Adjust VR751, 752(Refer to 
CALIBRATION PROCEDURE 3.5 (2) 


No - Signal source for input circuit 
(12/17) 
Subcarrier leak Adjust VR301, 303. Refer to 


"CALIBRATION PROCEDURE 3.6 (1) 
Check balanced modulator (9/17) 
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Trouble 


Check point & Probable cause 


No Pattern selector works 


RASTER 
RED pattern 


GREEN pattern 


BLUE pattern 


Check state of pin 3 of P502(5/17) for 
Lo when RED switch is on. Check S906 


Check waveform at pin 6 of 1I0519(5/17) 
Yes -— Chrominance D/A converter, 
Balanced modulator(9/17) 
No - Pattern generator and control 
circuit (5/17) 


Check waveform at pin 3 of 1C512(5/17). 
Yes -— Luminance D/A converter, 
Chrominance adder(7/17) 
No - Pattern generator and control 
circuit (5/17) 


Check state of pin 2 of P501(5/17) for 
Lo when GREEN switch is on. Check 
$907 


Check waveform at pin 8 of 10519(5/17). 
Yes — Chrominance D/A converter, 
Balanced modulator (9/17) 
No —- Pattern generator and control 
circuit(5/17) 


Check waveform at pin 11 of 10512(5/17) 
Yes -— Luminance D/A converter, 
Chrominance adder(7/17) 
No - Pattern generator and control 
circuit(5/17) 


Check state of pin 1 of P501(5/17) for 
Lo when BLUE switch is on. Check S908 


Check waveform at pin 11 of 1C519(5/17) 
Yes - Chrominance D/A converter, 
Balanced modulator(9/17) 
No - Pattern generator and control 
circuit(5/17) 


Check waveform at pin 8 of 1C512(5/17) 
Yes -— Luminance D/A converter, 
Chrominance adder(7/17) 
No —- Pattern generator and control 
circuit (5/17) 
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Trouble Check point & Probable cause 


Burst signal Check state of pin 3 of P501(5/17) 
for Lo when BURST switch is on 
Yes - Chrominance D/A convertor, 
Balanced modulator(9/17) 
No - Panel control1(16/17) 


LUMINANCE pattern Check state of pin 4 of 1IC518(5/17) for 
Lo when LUMINANCE switch is on 
Yes - Luminance D/A converter(7/17) 


No - Panel control(16/17) 
CHROMINANCE Check RED/GREEN/BLUE pattern 
ALIGNMENT pattern 
Cross-—hatch Check waveform at pin 8 of 1I1C310(3/17) 
Yes - Pattern generator(5/17) 
No - Line pattern counter(3/17) 


Check waveform at pin 10 of IC408(4/17) 
Yes - Pattern generator (5/17) 


No - Field pattern counter(4/17) 
Corner marker Check waveform at pin 6 of 10312(3/17) 

Yes - Pattern generator(5/17) 

No - Line pattern counter(3/17) 


Check waveform at pin 6 of IC406(4/17) 
Yes - Pattern generator (5/17) 


No - Field pattern counter (4/17) 
CONVERGENCE pattern 
Dot Check waveform at pin 5 of 1IC309(3/17) 
Yes - Pattern generator(5/17) 
No - Line Field pattern counter(3/17) 


Check waveform at pin 3 of IC407(4/17) 
Yes - Pattern generator(5/17) 
No - Field pattern counter(3/17) 


Cross-hatch Check waveform at pin 12 of 1C310(3/17) 
Yes-Pattern generator (5/17) 
No -Line pattern counter (4/17) 


Check waveform at pin 1 of 1I1C408(4/17) 
Yes-Pattern generator(5/17) 
No —Field pattern counter(4/17) 
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Trouble Check point & Probable cause 


Serration 


WINDOW pattern 


STAIRCASE pattern 


FULL FIELD pattern 


EIA COLOR BAR 


AMPLITUDE FIXED 


AMPLITUDE PRESET does 
not work 


No GEN LOCKed 


Check waveform at pin 9 of 10307(3/17) 
Yes -— Pattern generator(5/17) 
No - Line pattern counter (3/17) 


Check waveform at pin 8 of 10404(4/17) 
Yes — Pattern generator (5/17) 
No - Field pattern counter(4/17) 


Check waveform at junction of R10 and 
C2(3/17) 

Yes — Pattern generator (5/17) 

No —- Line pattern counter (3/17) 


Check waveform at pin 3 of 10409(4/17) 
Yes -— Pattern generator (5/17) 
No —- Field pattern counter (4/17) 


Check waveform at pin 3 of 10513(5/17) 
Yes -— Staircase generator (5/17), 
Luminance D/A converter(7/17) 
No - Composite blanking(7/17) 


Check RED/GREEN/BLUE pattern 
Check BURST signal 

Check balanced modulator (9/17) 
Check RED/GREEN/BLUE pattern 


Check $912 and associated circuit 
Check PRESET board(T-1954)(16/17) and 


associated circuit 
Check Luminance D/A converter(7/17) 


Setup: Refer to Figure 3-5. 
Check waveform at collector of Q655 


(11/17) 

Yes -— Phase shifter(10/17) 

No -— Gen lock input amplifier(10/17) 
Check waveform at collector of Q660 
(11/17) 

Yes -— Phase shifter(10/17) 

No —- Gen lock input amplifier(10/17) 

-2 2- 


LCGG-400-01/02 


Trouble _ Check point & Probable cause _ 


No SOUND output Check waveform at pin 2 of P801(14/17) 
Yes — $901 and associated circuit 
(16/17) 
No - 1kHz oscillator(14/17) 
No RF output Check and adjust RF CHANNEL frequency 


Refer to "CALIBRATION PROCEDURE 3.4 (4). 


Check waveform at pin 3 of P852(15/17) 
for video signal 

Yes -— RF modulator(5/17) 

No - Output amplifier(7/17) 


(2) Swemar unit 


No output signal Check waveform at emitter of Q502(5/5) 

for swept signal 

Yes -— Main frame 

No - Proceed as follows 
Check waveform at junction of P159 and 
160(2/5). 

Yes -— Level switch(2/5) 

No - Triangle amplifier(2/5), Sweep 

oscillator(1/5) 


Sine wave distortion Check sine wave shaper(2/5) 


No sweep operation Check waveform at collector of Q406(4/5) 
Yes -— Sweep oscillator(i/5) 
No —- Sweep oscillator driver(4/5) 


No SWEEP START works Check control voltage at pin 3 of IC40i 
(4/5) 


Adjust VR401-404(4/5) if necessary. 
Refer to CALIBRATION PROCEDURE 3.10 (2, 
3, 4) 


No SWEEP STOP works Check control voltage at pin 6 of IC401 
(4/5) 
Adjust VR401-404(4/5) if necessary. 
Refer to CALIBRATION PROCEDURE 3.10 (2, 
3, 4) 
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Trouble 


No marker output 
No markers appear 


0 


1 


(3) 


. 


5MHz 


. OMHZ 


. OMHZ 


. 58MHz 


. SMHZ 


Multiburst unit 


No output signal 


No burst signal 
(Continuous signal 
comes out) 


No IND FREQ OUTPUT 


0 


1. 


2 


. SMHZ 


OMHz 


. OMHZ 


. 58BMHZ 


. SMHZ 


Check point & Probable cause _ 


Check IC209(3/5) and associated circuit 
Check IC211B, 209, S201A 
Check IC211A, 209, S201B 
Check IC212B, 209, S201C 
Check 1C212A, 209, S201D 


Check 1€213B, 209, S201E 


Check waveform at pin 3 of P101(2/3) for 
multiburst signal 

Yes - Main frame 

No - Proceed as follows 


Check waveform at junction of P159 and 


160(2/3) 
Yes - Level switch(2/3) 
No - Triangle amplifier, Multiburst 


oscillator 


Check cycle counter (3/3) 
Check waveform at pin 3 of 1C01(1/3) for 
stair case. 


Check 1IC214A, Q203, S202 
Check IC214D, Q204, S203 
Check IC214B, Q205, S204 
Check IC21/A, Q206, S205 


Check IC207C, Q207, S206 
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10. CABINET REMOVAL 


- Remove the top and bottom covers; six flat head screws 


fasten each cover to the main frame. 
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